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© Ergonomic optimization method. 

© A method and device for simulating the ergonomic conditions to which a person in a vehicle is subjected, is 
presented. Percentile values of the persons sizes with respect to armlength etc. may be chosen. Given the 
points of attachment of a safety belt in the vehicle, the course of the belt over the persons body is evaluated and 
shown on a display device in order to evaluate aspects connected with the safety of the selected person in the 
vehicle. 
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Ergonomic optimization method. 

The invention relates to a method for simulating the ergonomic conditions to which a test subject is 
subjected, in particular in a vehicle, whereby images of various postures of parts of the test subjects's body 
and/or part of said test subject's environment are displayed on a display device. 
The invention furthermore relates to a device for carrying out said method. 

5 When designing the place to work the ergonomic conditions should be taken into account at an early 

stage already. Within the technical possibilities and requirements, as well as the legal and functional 
requirements the ergonomic requirements determine the design of the factory, the house and the cockpit, 
the cabin and the interior of aircraft, vessels and vehicles to a considerable degree, also in the car industry, 
in the (preliminary) design stage as well as in the preliminary development of the vehicle, people occupy 

10 themselves, in particular with regard to the driver in the vehicle, with the adaptation of the working 
environment and the working conditions to the possibilities and the limitations of people. More in particular, 
with this adaptation the relation between the occupants and the vehicle, expressed in terms of e.g. safety, 
comfort and efficiency of the operations to be carried out can be optimized. Inter alia for the car industry 
the ergonomic main elements, such as seats, instruments, controls and the driver's view, which are all 

75 concentrated around the driver, are of special importance. 

In the past dummies were used in the ergonomic optimization of said main elements, which dummies 
were placed in a globally imitated arrangement of seat, dashboard, steering wheel and pedals. Measure- 
ments were carried out on this configuration, from which an optimum dimensioning and positioning of the 
various elements were derived. Usually also a multitude of detailed drawings in the shape of various 

20 sections were made, in order to be able to record the position of the elements, e.g. for the purpose of 
dimensioning the production templets, with greater accuracy. This known method is time-consuming and 
costly. A prototype had to be built of each new configuration, in order to test said configuration and to carry 
out new measurements thereon. 

In a more recent past computers were used and are still being used as part of two- or three- 

25 dimensional CAD-systems. Parts of the interior, a simulation model of the human body placed in the 
interior, or freely selected combinations of parts of the simulation model with parts of the interior can be 
visualized thereby, from an angle to be selected, on a display device of the CAD-system. Measurements of 
length, but also measurements of volume, area and length along a curve can e.g. be carried out on details 
of that which is displayed on the display device, in order to have a direct quantitative indication with regard 

30 to e.g. the space available to the test subject with respect to his working environment. Building a prototype 
for this purpose is usually no longer necessary in such a case. 

Although the known designing methods and designing systems are seen as powerful aids for obtaining 
an adequate three-dimensional understanding and for exposing ergonomic bottlenecks in the final product 
to be designed, long before the actual construction of a test model of said final product is realised, they 

35 have the disadvantage of not being suitable for evaluating aspects other than those connected with said 
classic ergonomics. 

The object of the invention is to provide a method and a device for carrying out said method, making it 
possible, besides evaluating the known ergonomic aspects, to evaluate the ergonomics of the safety of a 
selected type of test subject placed on a seat in his vehicle and secured by the seat belt and, as far as the 
40 driver is concerned, surrounded by instruments and controls, in a simple but reliable manner for varying 
groups of test subjects. 

For triat purpose the method according to the invention is characterized in that from populations of 
various types of test subjects a desired population of test subjects having mutually different dimensions is 
selected, that data of, a first kind, which form a representation of the coordinates which parts of a selected 
45 test subject's body from the desired population describe on the display device are stored in a first memory 
device, that data of a second kind, which form a representation of the coordinates of points of attachment in 
the vehicle of a single-point or multipoint safety belt are stored in a second memory device, and that said 
data of the first and the second kind are read by a reading device connected to said memory device, and 
led to a data processing unit connected to the reading device, in which data processing unit data of a third 
so kind are comput d on the basis of the data of the first and the second kind, said data of the third kind 
representing the coordinates of the saf ty belt ext nding across the selected test subject's body, and which 
are displayed on the display device in the desired form for at the same time evaluating, together with the 
diagrammatic images, aspects connected with the safety of the selected test subject 

The advantage of the method according to the invention is that already at an early designing stage of a 
vehicle the ergonomic aspects connected with the safety can be effectively tested for varying types of test 
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subjects. For varying types of test subjects it is possible to check in a simple manner, by means of 
measurements on the display device, whether the safety belt of a multipoint type to be selected for 
example extends within a certain limited area across the shoulder at the location of the shoulder, and for 
example cuts into the test subjects neck, and whether it interferes with the freedom of movement of e.g. 

5 the shoulder, the arm or the head. Furthermore it is possible to check e.g. the course of the safety belt at 
the location of the hips, lest it should cut into the flesh of the test subject's thigh, abdomen or side. On the 
basis of the information thus available from evaluation it is inter alia possible to draw conclusions with 
regard to the degree in which the legal requirements made fn several countries, e.g. with regard to vehicles, 
are satisfied. Furthermore it is possible to draw conclusions from this information with regard to comfort and 

70 safety. 

The method according to the invention provides the possibility to not only evaluate in a simple manner 
the limitatations in the freedom of movement of occupants of the vehicle as a result of wearing multipoint 
safety belts, such as e.g. two-point, three-point or four-point belts, display said limitations and qualify them 
by means of measuring results, but it also provides a possibility to evaluate safety aspects for varying 

75 populations, such as e.g. Americans, Dutch people, Germans and Japanese, for men, women as well as for 
children of a desired length and a desired age, so that also from the images displayed it becomes clear 
which parts of the body or organs of the test subject will be subjected to forces caused by the safety belt in 
case of a crash of the vehicle. 

It is moreover advantageous that for evaluating the safety aspects and for testing the degree in which 

20 the majority of the generally varying safety requirements in the various countries are satisfied, it is usually 
no longer necessary to design and construct a test bed and then carry out tests. 

One method is according to the invention characterized in that the first memory device contains 
memory blocks, whereby respectively one part of the data of the first kind representing a certain part of the 
body is stored in a corresponding memory block and read from there. 

25 The advantage of this method according to the invention is that separate parts of the body or details 
thereof can be visualized quickly in order to subject the position of the relevant part of the body to a 
thorough inspection. Furthermore fast manipulation of the data stored in the memory block will be possible 
and in general it will be possible to give the relevant part of the body a different dimension, in order to 
make it possible to carry out a thorough inspection of the relevant part of the body for test subjects from 

30 other populations as well. 

A further method according to the invention is characterized in that a part of the body is selected, of 
which part of the body the corresponding memory block is read and data of a fourth kind are computed on 
the basis of the data of the first kind which have been read and on the basis of the coordinates of a point at 
which a part of the selected part of the body must reach, said data of a fourth kind representing the 

35 coordinates of the reaching part of the body. 

Since said representations are to be made of very detailed parts of the body and be stored in the 
memory blocks a clear understanding is obtained, after the data of the fourth kind have been displayed on 
the display device, of the Teachableness of in particular the dashboard and the controls for the test subjects 
secured by the seat belts. An optimal reachableness can be effected in this manner, which benefits the 

40 safety when the vehicle is used on the road. Parts of the part of the body to be selected that may be 
considered are inter alia reaching with the finger tips, the palm of the hand, the ball of the foot, whether or 
not provided with shoes having soles of a certain thickness, or for example the heel of the shoe, whereby 
also shoes with high heels are possible. 

Said so-called reaching option will in practice often go together with the possibility to check whether 

45 something impossible is required when reaching with the part of the body, e.g. because the reaching point 
lies beyond the reach of the part of the body or that, on the contrary, it is located in a control or e.g. in the 
steering wheel. 

Another further method according to the invention is characterized in that at least one joint of the 
reaching part of the body is selected, with which joint the change in the position of the part of the body is 
so realised. 

In practice also this option will generally go together with a check, in order to provide an indication 
about the circumstance whether a twist which is impossible for the joint in question is requir d in order to 
get at the reaching point. In generaJ it will also be monitored whether a maximum twist is reached. Since a 
test subject's limbs, and in particular their joints, have a preferred position, an analysis of the degree of 
55 comfort or, on the contrary, the degree of loss of comfort as a result of the possibly more limited freedom 
of movement of the test subject secured in the safety belt can be made for each individual joint on the 
basis of a comparison b tw en the actual angle of twist of the joint and a preferred area of angles of twist. 
In this manner an optimally balanced design selection can be made, without a test bed, for every type of 
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safety belt and every type of test subject with regard to the positioning in the interior of the various main 
elements, among which the seats. the. instruments, such as meters to be read and mirrors and controls and 
already at this very early designing stage, safety and comfort can be balanced in a highly careful and 
refined manner in order to eventually realise a final design of a vehicle optimized as regards safety and 
5 ergonomics. 

The invention and its further advantages will be explained in more detail with reference to the drawings. 
In the drawings: 

Figure 1 shows a block diagram in which the method according to the invention is diagrammaticaliy 
explained; 

»o Rgure 2 shows an embodiment or ihe device according io ihe invention for carrying out the method 

such as explained in Figure 1 ; 

Rgure 3 shows a structural diagram by means of which, when the method according to the invention 
is used, visualized diagrammatic images can be evaluated. 

The meaning of the various blocks illustrated in Rgure 1 will be explained with reference to the table 
75 hereunder. 





Block 


Meaning of the block 




Number 




20 


1-1 


creating populations 




1-2 


select a population 




1-3 


select a representation of a selected test subject from the 
population 




1-4 


storing data of a first kind in a first memory device 


25 


1-5 


storage of data of the first kind for every part of the body in a 
separate memory block 




1-6 


provide a reaching point of a part of the body to be selected, 
possibly with one or more rotatable joints of said parts of the 
body 


30 


1-7 


select the data with regard to the safety belt 




1-8 


storing data of a second kind in a second memory device 




1-9 


data for computation to data processing unit 




1-10 


result of the computation in the form of data of a third kind 




1-11 


result of the computation in the form of data of a fourth kind 


35 


1-12 


data to display device 



in block 1-1 the various populations, i.e. the data of the coordinates of said populations, such as e.g. 
Americans. Germans, Dutch people and Japanese are created. Each of the various populations has its own 
particulars with regard to bulk, length, length of the various parts of the body etc. Said data can be created 
for populations of children of a certain age. In block 1-2 a desired population is selected from the 
populations created, after which in block 1-3 a representation of a selected test subject is selected from the 
selected population. 

Selecting a test subject from a population can in practice take place in a simple manner by selection on 
the baas of a percentile value to be given, which percentile value forms a measure of the body length of 
the test subject to be selected. Said percentile value is a number, which indicates the percentage of the 
number of people who in this case have a body length shorter than the length of a test subject having a 
given percentile value. Thus the fifth percentile e.g. indicates the shortest subject but five per cent. For a 
test subject with a given body length and with dimensions of the parts of his body which are initially 
determined therewith, it is possible to determine the dimensions of said parts of the body more specifically 
also by means of further percentile values to be given. In that case the dimension of a relevant part of the 
body is therefore different from the average dimension of the part of a test subject's body within the 
selected population. As for body length for example a fifth percentile can be given a 95th percentile thigh 
length. 

Possible representations of the test subject, such as they can be visualized on the display device, may 
have the shape of a wire model, a so-called shaded image model or a curves model, whereby the body, in 
particular the surface of the test subject's body, is represented by means of successive curves and ovals. 
The data of the first kind from block 1-3 are stored in the first memory device, as is diagrammati cally 
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illustrated in block 1-4. Possibly said storage may take place in a separate memory block of the first 
memory device, whereby for each part of the body the data of the first kind relating thereto are stored in 
the memory block in question, as explained with block 1-5. Usually the option of 1-5 goes together with the 
one explained in block 1-6, in which a reaching point, at which a part of the body to be selected is to reach, 
5 must be determined, possibly together with one or more rotatable joints of said part of the body. In block 1- 
7 the data with regard to the safety belt are more specifically determined, such as the type of safety belt, 
e.g. single-point, two-point, three-point or multipoint belt, the coordinates of the points of attachment of the 
safety belt in the vehicle are recorded and/or for example the width of the safety belt is recorded. Said data 
are stored in the second memory device in the form of data of the second kind, see block 1-8. The various 

10 data from the blocks 1-4, 1-5, 1-6 and/or 1-8 are combined by computation in block 1-9, after which the 
results are available in block 1-10, e.g. in the form of data of the third kind. Said data of the third kind 
represent the coordinates of the safety belt across the selected test subject's body. Said data of the third 
kind, on the basis of which a belt course evaluation can take place, are determined, by a computation to be 
further explained hereinafter, by combination of the data available in the blocks 1-4 and 1-8. In block 1-11 

75 the data of the fourth kind are available, which data are formed, dependent on the option selected, by 
combination of the data from the blocks 1-4, 1-5, 1-6 and/or 1-8. 

Said data of the fourth kind represent the trend of the coordinates of the reaching part of the body. In 
particular they represent the trend of the coordinates of the envelopment of the reaching body part, such as 
in the case that the curves model is visualized on the display device. In block 1-12 it is indicated that, 

20 according to which is desired, the data of the third or the fourth kind are led to the display device. 

Figure 2 illustrates a possible embodiment of the device for carrying out the method, as explained with 
reference to Figure 1 . Besides a central processing unit (not shown) and data input means for the memory 
- devices to be mentioned hereinafter, said device contains a first memory device 2 and a second memory 
device 3 for storing data of the first and the second kind respectively. The two memory devices are 

25 connected, via a reading device 4, to a data processing unit 5. The data from the blocks 1-5 and 1-6 are 
supplied to the data processing unit 5 in a manner not shown. In said unit 5 the computation takes place, 
which e.g. results in the data of the third or the fourth kind. 

If desired said respective data can be supplied directly to a display device 8, and be visualized thereon, 
but said results of the computation can also be used, via storage in a third memory device 6, for further 

30 manipulation. The data stored and manipulated in the third memory device 6 can then be read from said 
third memory device 6 via a further reading device 7 connected thereto, and be visualized on the display 
device 8 connected to said further reading device 7. 

35 Determination of data of the third kind for course of the belt evaluation 

In a main memory of the aforesaid central processing unit there is present computer software, which 
groups the available data in the two memory devices 2 and 3 in several steps and which controls the 
computation in the data processing unit 5. The method which is used hereby will be further explained with 

40 reference to the structural diagram of Figure 3. In a first step, based on the desired evaluation of a 
complete model of the test subject, data of the coordinates of several submodels required are created and 
stored in the memory device 2, insofar as said data have not already been created and stored before. In 
practice it concerns the submodels of the upper and central part of the trunk of the test subject, the pelvis, 
the left and the right leg, the neck, the head, the left and the right upper arm and, if desired, the ends of 

45 both arms and both legs and furthermore, to a greater or lesser degree, detailed submodels of hand and 
feet with their respective fingers and toes, each possibly completed with their respective joints. Said data 
are in principle available for all populations, for every type of test subject and for every percentile value 
whereby, as already explained before, combinations are also possible, such as for example a Dutchman 
with a certain body length and a slender figure and for example short legs and large hands. Using 

so submodels provides the system with a large degree of freedom of choice. In the structural diagram of 
Figure 3 said first step is indicated by "creation and storage of sub-models". 

Then, in a second step, the further data which are necessary for the computation are called for by said 
computer software. Also these data are stored in a memory which is indicated as the second memory 
device 3 in the embodiment already explained before. The data called for are the following: 

55 1 dependent on the type of multipoint safety belt the coordinates of the points of attachment of the 

belt are call d for; 

2 the step size. This datum is a measure of the mutual distance of adjacent points which are located 
on the safety belt; 
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3 the belt width; 

4 data are called for with regard to the manner in which the desired image must be displayed on the 
display device; 

5 the offset. This datum is a measure of the thickness of the test subjects clothing. The thickness of 
5 the clothing can e.g. be put at 15 mm. In this datum there may furthermore be incorporated information 

which is a measure of how deep the safety belt cuts into the test subject's body. In that case e.g. -5 mm 
can be taken for this datum; 

6 the location of a plane, in which the trunk part of the belt is expected to lie. Calling for this datum 
can e.g. take place in a manner, v/hereby first an estimate of the location of said plane is provided by the 

70 operator. Then said plane is displayed on the display device and the operator has a possibility Lo check 
whether the location shown corresponds with the desired location of the plane. This procedure may be 
repeated, if desired, until the eventual location of the plane has been determined and said location 
corresponds with the desired location; and 

7 the location of a plane in which the hip part of the belt is expected to lie. This procedure may take 
75 place in a manner similar to the one described at 6. 

In the structural diagram of Figure 3 said second step is indicated by "calling for data". 
Taking e.g. a three-point belt as a starting point, in the next stage the course of the belt across the test 
subject's body is determined. Said determination of the course of the belt will in general take place in two 
steps, whereby in this case the determination of the course of the belt across the trunk part will take place 
20 in the third step, whilst in a fourth step the determination of the course of the belt across the test subject's 
hip part will take place. 

The third step comprises the following stages: 

Stage 1: The location of the plane which extends obliquely through the body, from shoulder to hip, is 
more specifically defined, so that said plane extends through the two attachment points of the trunk belt. 
25 Stage 2: In this stage the intersection between said plane and the trunk parts of the body is made, 

resulting in the coordinates that determine the course of the belt across the body. At regularly spaced 
distances adjacent points of intersection are determined. Said step size is a measure of the regular 
distances. The points of intersection found form a first estimate for the points where the belt rests on the 
test subject's body. 

30 Stage 3. A tangent to the envelopment is determined at the location of the shoulder thus found, said 

tangent extending through the point of attachment of the belt on the door post of the vehicle; and 

Stage 4. In a similar manner a tangent to the envelopment is determined at the location of the hip, 
said tangent extending through the point of attachment of the belt on the tunnel or on the floor of the 
vehicle. 

35 In the fourth step the determination of the course of the belt across the hip part takes place in a similar 

manner as described above for the third step. Said determination comprises the following stages. 

Stage 1. The location at a certain angle of the plane in which the hip belt is expected to lie is 
determined, whilst said plane extends through the two points of attachment of the hip belt. The determina- 
tion of said plane takes place insofar as it has not yet been realised in the second step. 

AO Stage 2. Said hip belt plane is intersected with the lower part of the test subject's body, from which 

the points of intersection form a first estimate of the course of the belt across the test subjects body. 

Stage 3. A tangent to the envelopment at the location of the hip thus formed is determined, said 
tangent extending through the point of attachment of the belt on the door post of the vehicle is determined; 
and 

45 Stage 4. A tangent to the envelopment at the location of the hip is determined, said tangent 

extending through the point of attachment of the belt on the tunnel: 

In the fifth step, which in the structural diagram of Rgure 3 is indicated by "determining the total length 
of the belt", the length of the belt is computed in the following manner: 

A is the uppermost point of attachment of the belt on the B-post of the vehicle; 
so B is the point of tangency of the trunk belt to the shoulder or the point of attachment of the frame of 

the chair near the centre console; 

C is the point of tangency of the trunk belt on the hip near the tunnel; 
D is the point of attachment of the belt on the tunnel; 
E is the point of tangency of the hip belt on the hip near the tunnel; 
55 F is the point of attachment of the hip belt on the hip near the post; and 

G is the lowermost point of attachment of the belt on or near the B-post of the vehicle. The total 
length of the belt is determined from the sum of the lines A-B, C-D, D-E, F-G and of the curves B-C and E- 
F. 
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In the sixth step the evaluation of the course of the belt takes place, on the basis of data now available 
and a check for comfort and safety of the belt is carried out, on the basis of the following partial evaluations: 



5 A Course of the belt across the shoulder. 

1 The belt is located too far away from the neck; the point A is located too much towards the 
shoulder; 

2 The belt cuts into the neck; the point A is located too much towards the neck; 
w 3 The belt leaves the body too soon; the point A is located too much forward; 

4 The belt leaves the body too late; the point A is located too much rearward/too low; and 

5 Checking the height, at which the point A is located, and possible adjustment thereof. 

B Course of the belt across the trunk. 

75 

1 Belt does not extend across the centre of the chest at a desired height; 

2 The angle at which the plane in which the trunk belt is located is inclined to the horizontal is too 
large or too small. 

20 C Course of the trunk belt in the hip. 

1 The belt is located too closely under the armpit; the point D is located too high/too much inward; 

2 The belt leaves the body too soon; the point D is located too much forward; 

3 The belt leaves the body too late; the point D is located too much rearward and inward. 

25 

D Course of the hip belt in the hip. 

1 The belt is located too high above the pelvis; the point D is located too high; 

2 The belt cuts into the thigh; the point D is located too low; 

30 3 The belt leaves the body too soon; the point D is located too much forward; 

4 The belt leaves the body too late; the point D is located too much rearward and inward. 

E Course of the hip belt in the hip. 

35 1 The belt is located too high above the pelvis; the point G is located too high; 

2 The belt cuts into the thigh; the point G is located too low; 

3 The belt leaves the body too soon; the point G is located too much forward; 

4 The belt leaves the body too late; the point G is located too much rearward and inward. 

It will be apparent that the above partial evaluations can be adapted and completed, dependent on the 
40 specific requirements. 

Finally, in the seventh step, indicated by "displaying belt with given width", the belt is visualized in 
whole on the display device 8. 

The information thus available makes it possible to form an objective judgment about aspects of 
comfort and safety of the belt. Furthermore it is possible to draw conclusions from this information with 
45 regard to the degree in which the various legal requirements concerning comfort and safety are satisfied. 

Claims 

so 1. Method for simulating the ergonomic conditions to which a test subject is subjected, in particular in a 
vehicle, whereby images of various postures of parts of the test subjects's body and/or part of 1 said test 
subject's environment are displayed on a display device, characterized in that from populations of various 
types of test subjects a desired population of test subjects having mutually different dimensions is selected, 
that data of a first kind, which form a representation of the coordinates which parts of a selected test 

55 subject's body from the desired population describe on the display device are stored in a first memory 
device, that data of a second kind, which form a representation of the coordinates of points of attachment in 
the vehicle of a single-point or multipoint safety belt are stored in a second memory device, and that said 
data of the first and the second kind are read by a reading device connected to said memory device, and 
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led to a data processing unit connected to the reading device, in which data processing unit data of a third 
kind are computed on the basis of the data of the first and the second kind, said data of the third kind 
representing the coordinates of the safety belt extending across the selected test subject's body, and which 
are displayed on the display device in the desired form for at the same time evaluating, together with the 
5 diagrammatic images, aspects connected with the safety of the selected test subject. 

2. Method according to claim 1 , characterized in that said data of the third kind are stored in a third 
memory device connected to said data processing unit, and are led to said display device via a reading 
device which is on the one hand connected to said third memory device and on the other hand to said 
display device. 

-»/-> O h/i^fK^^l -t o — »u~.«- n — * -~ ~j : — 1 l. i — i — 

v»- itiouiuu u^wivJHiy tv/ o»an 1 » i \jt c, unaiauiciiLcu iii u iai oatu met 1 1 tci i ikji y ucviuc i texo uiotuuiy uiuu^, 

whereby respectively one part of the data of the first kind represen ting a certain part of the body are stored 
in a corresponding memory block and are read from there. 

4. Method according to claim 3, characterized in that a part of the body is selected whose correspond- 
ing memory block is read and data of a fourth kind are computed, on the basis of the data of the first kind 

75 read and on the basis of the selection of the coordinates of a point at which a part to be selected of the 
selected part of the body is to reach, which data represent the trend of the coordinates of the reaching part 
of the body. 

5. Method according to claim 4, characterized in that there is selected at least one joint of the reaching 
part of the body with which the change in the position of said part of the body is realised. 

20 6. Method according to any one of the preceding claims, characterized in that within a selected 
population there is selected a test subject, on the basis of a percentile value of the body length to be given. 

7. Method according to any one of the preceding claims, characterized in that the dimensions of a 
selected part of a selected test subject's body are determined on the basis of percentile values to be given. 

8. Device for carrying out the method according to any one of the preceding claims, said device 
25 containing a display device for diagrammatically illustrating various postures of parts of a test subject's 

body and/or parts of his environment, characterized in that said device contains a first memory device, in 
which there are stored data of a first kind, which form a representation of the coordinates which parts of a 
selected test subject's body from the desired population, that said device contains a second memory 
device, in which there are stored data of a second kind, which form a representation of the coordinates of 

30 points of attachment in the vehicle of a safety belt to be selected, that said device contains a reading 
device connected to the two memory devices for reading each of said data, and that said device contains a 
data processing unit connected to said reading device for computating, on the basis of the data of the first 
and the second kind, of data of a third kind representing the coordinates of the safety belt extending across 
the selected test subject's body, and for displaying the images on the display device. 

35 9. Device according to claim 8, characterized in that said device contains a third memory device 
connected to said data processing unit and a further reading device which is on the one hand connected to 
said third memory device and on the other hand to said display device. 
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